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[twos 3 ] ^njfwsinoflim^&in— ?»>.{c 

SrftW t i-SSf** 1 U 3 OV-f ft** 

SEft ©*SiE«aS«rc J: D ft $ ft£: ~ <h Sr*H& £ *T 5 1g 

[ffg*^ 7 J S*j£JS 1 ft U 5 O^ft^CsMto* 
»E«««S:^x.TftS^ 4: trWttti" -5 

b 51 * U $ tt^««WtnB^fWR<cttK £ ftT 
ftSd £ £W££T£lf5*ifS l fcv*L 5 tfH^-f ft*>tc§E 

[0001] 
[0 0 0 2] 



<ftBB 2001-274551 

^^fe^fete-J-SSKaiSKT'fcS^Sf*:*-^ (ic» 

^^^^•T-flD&VMCJ:!)* TFT (Thin Film Tr 
ansistor) JRiB^tffiB^T FD (Thin Film Diode) 

[000 3] £TF. ttfl5T F DfR**^Sa*~W i U 

[0 0 0 4] H9fit, 7;f>fyvf y^^OTFD 
(Thin Film Diode) tt^&^&Ba3?ffim8&39* Lt 

v^ 0 zv>m&&w:mi3Li \ oicwt, iMtoft&ifti 1 

ft* 2^1^^ s/f y^^fc<5gl^^- Kl 
— 1 4 tOB3tett s WfELfcSHK^jj-— Kl 2 

o, xt^««, (s«»*tm) i 4 i#H£0fc«R3ft 

[00 0 5] £<£>»a*;5*»Bfc 1 1 0 OP£BR09KRD«St 

wtiai 0Jc^-TJ:5lc«j**#LTVNr, i^Sgi 3 0 
t»rtHKi 3 2 2:d>M3tO-&/^^ir^^^L#AE 

m^S^l 3 0. 13 2<0?ft\Z.m-sFl&<r>fc& 

l^w^^n, ^i^asi 3 1 ^-fcfcr*jfe*3ifti 1 2^ 

'5 ; S^^>Pl^®tS 13 4 ^»K^ K 1 2 0 ^r^b 

r^i^&i 1 2^^^ixrv^6 & #wa&Ki 3 

2ICWt, itt5E09*3SJR 1 1 2i:^t6J:5(CL-C, 3§ 

[0 0 0 6] ftfe v JBEttt^*- Kl 2 0^. jfeft 
»1 1 2 3»^vr#Stti 3 4«ICfiER«h«:>|-ttO»7- 
«T 1 2 a 4:^^., W-?-BBl 1 2 a JtfCttittWH^rt 
^ttrvx^. ^LT, SIHHHI1I112««|U} 
(r, 75>o, BaHMSi 3 4 t— waftfij: jicUTW« 
JK1 1 3i«»*4#Lrif>6. *3SE»1 1 2 tf- 
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l a fc^r* 5 *-^S« 13 0 k&fa&m i 
[0008] mi i ^^-r^it^o^r^:^^^^ 

£ £v #ffo£tt 13 2 CD±^&tfi<ni>>^sl^fi i5o 3r:fr 
U 1 3 0*S*fr|fl]J£e**u 5"— 50<^ 

2£An£$rihfti 5 2K£9ttJki,TttAmiEMRIK: 
WASivcv^p ^tt, Strati 3 2G>— *<DiMS 
1 3 2 a tf5r7-iSScI 3 OcO-^cOWi <^A* 
tVt M-ASC 13 2 CO— #<Dflfc|F|$ 13 2a jtflfrT- 
£tf 1 3 0 O-*c0tt« J: LTsSit P>*L<5 £ £ 

fcfc. S-^SlEi 3 0 <offi^ssggu^rii»ftc 1 3 so 
ffli*o«8»jto«<3Kj*s^ruN-c, sfr^SKi 3 00 

■flfa*^»att 13 0a tf&f ft&ff 132 <Dmj5<r>#$&& 9 
[ 0 0 0 9 ] 12 1 1 JC^-mi&CC>^ s *tfr£|fi[ 13 2 

i^Ma^iifc^— **&i 1 4-jdsa»H»«iL 3 2 

o^^rf-^^i 1 4".^$^$. $ 
fcs sfc^&^i 3 ofrc^^^tL7h^s,ISi 1 2-a*S» 

0K2oo#*«**L-c*aE*i 1 2 - 

Ml 1 2CD^$c£^—^;& 1 1 4^;«t£rlHBLT^5 

^200, 2 1 ooji»^ fl9j^ttfc*v<bcoa»iaJK 

&ifc&t_h<£>;£^& 1 1 2- 1 4-[Myy 

*OattftW(C*9«3K^SCOG3^C (Chip On Glas 

[0010] 

Ie1!8 2 0 0 n 2 1 0Sr^i"Sfc&CD^-<— 

oigg®iiEj^2 i o&zh?ti%mtz.m£ l m*mm:<om 
[0011] la i i te^«a&a>»ft«a*«ffi 1 

l OOf^, fii^El l oaMM***L3*WSW 
^**HKfc«ri6<OSEaia» 2 0 0. 210 



2001-274551 
2 2 0 4r3?^|£tBl 3 0W^Mia v otffiEt6^ 

too 1 2] bp*> n ^ne^^^^^^tt 

[0 0 13] «8B9«, B«ft^*ffite:fcttSWSBL,fc 
[0 0 14] 

[0015] *&w<o&i8mm%i&. 

[0016) *3BWo^JBia»»Krjt % fkv>&®wmm 

[00 17] ^^co^«ia»^RrJ:.5fefi0^ei3»^ 
[0 0 18] *o#JSiBj»StE^*5i»N-c, 



(3) 
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[0 0 19] -worn 

aJB««ri|B*fc-r*r ^o^&OT5l£4>ft< 

[00 2 0] *JS9J<0«-*«»«* BU5B*«EJ»S*££: 
^^X^o^^^rW&^l-So iftKMB4MHE'0«>& 

Effii-5^fK«>*>s«3ft«:affi bx fcttvwaw y tic 
[0021] 3seic^»iwco«^^ttt^te^5fe^a 

HUHE3^^5J@^^^fC-f & ~ k % 
<r>&Mffiffi&4> ft < -i-z> a t 6 *>-X\ &K/3i2cD 

44Kft(S fitft tc?r J=?.-r 5 . 
10022] Xfc**W«>«fi««ti\ -^-coS«S»z 

»a*t**¥LTftt>, Mfe&£K(ci^;d5S&&*u ^ 
aso-toMr si # a $ fitzw^\^mdmm&sn<o-m 

SEttaM nottMottMsfr e, si e m £ ttftiRift^Me 

ittU*jBBtt£ftn?«>£ft 

ft. SftfcKl**«. 
[0 0 2 31 

[0024] |Bi**J:tfla2 (a) % . (b) «: % 

H JhficttfilEB Ltrii^ SrTfiJiSdg 2 se: J: -o x4Hg— * 
11, 12, I3it % 

Xft£t>OX*fcS 0 ^LX :ia>«fl§<o#»E«*Stt5 
Ol^V^rtt, HifgBIBSSJgl 1, 12, 13#«JB$;h, 
XlE#tfK@£B 5 0 a t ^<DMm.mm& 50a^ 

*^«rafc*st^-cr±. *ie»j»i 1. 12, i3rt 



mm 2001-274551 

{£> €-Jl^n^*tttfjSStt 1 1 A, 12 A, 13 AS: 
*L.r«-*«2i9J*U*n. lo^fiSillA^lii: 
U-Cto*>»K*i 1 2 A, 13 A3a<ifcft«J 1 1 Ateafcjrj-t" 
*J:»fcMilEBS*vCir*5. *fc. EflffiUBi&soa 

^lfrO«MB«M8V^XtiU #EflUBl 1. 12. 13^ 
kK. J £fr*?tl<0&m&j£&& 1 IB, 12B, 1 3B 

i UXs ffiWjSSftl 2B, l3D^«ftBUBIC 

i 5 ic J£ ffiEfi * lit * 5 o 
[0 0 2 5] MBMGNW5 o t«MLtv^4S 

aBn, i2 f i3tt, r/^%^r>^«oAtra 

kft6 D 

[0 0 2 6] ^{C. Z.Jxfe<QjBfiWl 1 A, 12 A. 1 
3A4T5 Utf>5te4fil«i:, 1 B. 12B, 13B 

¥5 uojfeaftSUAS, *#v^*lB— ¥lB.fclcttftlti:9IStti 
£*LXE1gi*HXVN* 0 ft*5, IE»£fl 1. 12. 13 

iw8»itsiB«io**wifiS--efc.or, i«ifc:jS£fc» 
Kts&Ki^r-et*/^ (^i^j:^oCTi3?Hfc:cQfc8e>i- 

EMAll. 12, i 3<o**te92|c«7>«i»i.vSrrt« 
Lfc#JlCoV^X?d®LXi->S 0 

[0027] Site, r.^fe^>3l*ws^fc*ff*fissi 1 

A, 12 A, 13A, 11B, 12B, 1 3 B 0O5feNMi5 

EPS 0 bfeio«8S«H^J5 0 c at7BASJvcv*3. ft 
JMfcftlCtf:. ^-j&E^Bl 1A, 1 2 A, 1 3 A, 1 
IB, 1 2 B , 1 3 B 0!>*5bMMMIfc«sv^r|6tkS 2 CO 
JifflHNtfltt^Si'L. IfeSUg 2^T»«l^l5ttl 

ft«)fea«>^EJKSi l, 1.2. l 3^rtSJ^<^>S^ii — 

5 0b W^&iRftNH^ff 50c «*X*»W ^>iXX 
rOJKffl(D*J8E«WE5 0 0— *C0gElR 
i^T'gp 5 0b tc*5V%Xf±, ^o^MJBB-T-oOEyu^tRr^E 
2&*£JS$5 5 O a (Ott**rS]^W^E«S*tX- s 
MKfrPH l ©JiSBfllte*^*^ ^^r^gSlSfeaS^tB 5 0 

0 a (70 $ *rfi] k ^r&3 ft « J: 5 ICES S*l, 

[0028] fip^, c:co^til<^>«i&^c^v^x«. e^s^ 
^50b, soc &{&(o&-7-i®&^s&&m&knizmkz 

^^ifrfc^^, *4K«j»cSstti-at»iftOfR]*«:. fig 

izKje-^si t*-e** 0 ft*>, ^ i icisHiftaifficds 

^Tfig«6SS^aS5 0 b irSSc^BCB 0 c h&m&LT 
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[0 0 2 9] BIT* zn&E*Bl l, 12, 130ft 

a 1 - a 9 v ffc&m 1 2 fc*^X l± b 1 — b 9 , IBSUS 
1 3K*»t-Cttc l-c9 t^m^Lt^ 

[00 3 0] w^^^ll 1, 12, \3(0^m^ 

tm<mth^fLX^ttL^tlai 1 ~a 9, bl-b9, cl 
— c 9 <t ft * £ d I^M^J^tUX^ 9 % — Jjcomffiffi* 1 ® 

&mi&, o£ r> al-a9, bl-b9, cl 

[0 0 3 1] ^<0£?\Z&®L£frXteZ>W&l. 1- 

[0 0 3 2) *fc s 1 1, 12, 13(0H, W 

J: 5^-rtiPi\ £JB£ifiUfeK5 0 t Lt- *ffcUfc» 

afc, oh, so etc 

*5 VX4J-S3& a 1 ~ a 9 , bl-b9, ej.~-c9$r[?g 
h^M-<o C £ a<X£ N fc V ^7S^CIe]S§ 

£ G>»Se*««fc:?? 3 r <fc ^X£ 5o 
[0033] 1, 12, i3ttugy 

^to^httnEMmtomikk ft 5 «t 5 Ufc*!K 
ic v £^0%iHfr]ff fiftE&ttffi £ ft £ J; 5 L 

<^ffB£*fe&g 2 ±Jz3*£ti ttf ^ KJfcOSSWflra- £ ft 
3 5 ^DXlT * ^ £ M J: 9 ^<S w 2: rt*X£ £ 6 

m&mn> i2, i 3eo3Bss2^>»ttfeaaaiL 

tN5£5fcLT*>J:io 6 flrSBEKJBl 1, 12. l 3 # 

S»#co2WI«s < ft £ p 
[0 0 3 4] &IT\ ^-i®iaa^t5 5 0 {Co^X$*£R{£fc 

»rj-cawi-*. wCD^co^®ii^s«5 or*, %es 
SSn, 12, l asrSUiuxftD, rn,fc<E>£fc& 

*E*»ll, 12, l 3ttft*jB3*cj: 
<fcfls£frxv^. 

[0 0 3 51 Cl^SB^^Jga 5 0 o ^i#M«t, £jg 



Otc&»ft«*, »^tfr*LfeS:tt^fc*i=ifi:«ttlB« 
co g | s EI L«#o«Mfc«t u X ^ £tiZ> a 

[0 0 3 6] ^tO'&mmmtt 50at UXtts ^oo@^ 

. fit** J?rlgOf£iS§c, Ba«U^«©««fcJc6:CXiBfi:ai ' 

[0 0 3 7] HUs2fi^SS^5 0b^5 O c 
d'ttM 1 -.--«>B9WI#MU Rfi^ 11. 12, 13^1 

fcfifU ^^bOffiSiil lx 12. 1 3lc*5V>Xtt. 

Sr«W»U 3l«Sr@ISlxaB»HrtT-OIE^Jie# 
I^S^jiaH^S o b^fcli5 0 c ^^:^JV^x^^bft 
v^SlctS^fc, fcSv^BSSlU l 2, i 3 

[0 0 3 8] ^J^tf. »^W5 0 eUl^X. 

^k<mm%* (mm tzm&mmmso *w±o. a 

l — a9. bl-b9, c 1 ~ c 9 ^I^X3£^ 0 — ^ 
1. b9-bl, a9~al^r«^SCi^ 

igx«>a. 

[0 0 3 9] rcDir^. &*frkt£Z>}£&ni 1 A (1 1 
B) i«©Kfi»12A % 13A (12B. 1 3 B) t 
<Omm& Z M X Z> ^ UXf^-¥S-h t ft 

ffi»12a, 1 3 a «StTV^, 
[0 0 4 0] ia±5ft,BJL;fc£ 5iC s C<OJ;9ft^^ 

^nxiF^^^^X^S^/HBSftS^S-iiajl^^xa^ U 
[0 04 1] J^Ts **W«0#8Ei»S»4r^V>fcSft 
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mmmit&<o vmmtm ux * * «R**»ta-c 

10 0 4 2] H3tH4l4, ^»n^JBBIMEtE5 0 
»fi3 0IT#U ««l<0ISB» G>3IS@UcJt 

jI/B£*xxv>&., ^co^j^i' ti B d^TiS3 ofcifci^x 

14, #|6j»K4 1 I^LX*?3K*R4 2 

oMmAdtu *nfta«4 i*sj60Bi ikjm-w 
fc>r<i" not wm<omi&t *s * * 

. [0 0 4 31 £O«K:feloX#0>WO3tei:»*S<©f4 

o-dgsgtep (B3-ettT«o«HB) 4ia fcflMHM 
(B 3 Xit*-«o«ffl$) 4 1b d*iR^XtE4 2 «fc K> fc* 

fc«i{w«aa$4 i b^-f«4 2oft**ntgmafh5 

fcitfc, »l4£«4 irott9 0MmBBr7«K4 2 
fcB— ^»^»***bX*«B«r4i:«**>*t-* «fc 5 1-^ 
fc£>*LX^6<, **u flWB— BtifeM 1 aCDSWMcfe 

*fcBHfury— ^e*mniBiK 43^ 

So *LX. tiffi?*— *«-JHHbBK4 Stcwu 
^SEflQlGD^-^/fe 1 1 4— OMMMB39KM-MSK4 1 
-HH»SP4 1 a l^flB*ttfc«*©3l*BU8a»4 5 

rc±0tttt*ftafcfct>isu »fs»m&ii»4 4i£ 

[0044] w i -e*BR»c^ aneiR^K* 4 2 ojka 
« (6fl3i^-t-pB-r-s*4 2^aBoci) ic^^si 1 2 
-a*gs^J2nxvNS<ox\ 1 2— 4r*trt»»g4. 

fr> *-^5S4KO*ffi»l l 2l4V^Vffl$l 5 0<D«»tfc 
*FFfcfrUX#ft««©*^^ft«Bl 1 2 a 



2001 — 274551 

*u wfrtfeosteSEiRSEftau 1 2 a 3 

A« 1 5 0 yv« 1 5 O^^MlO^X^a 
»1 1 2-*3IHflLt»lt, ^-^UWl 5 0OWBC 
fev^xa«^^*$tp«^tt^-ry^«r*UXjfe^» 

1 1 2— «:»rta*4 1 w<w&£mm& : & 1 nata 

[0 04 5] d<OW<t>#Jg@a^lsEtR 3 1 14. jfeO0IJ4>* 
ttWttfU rt«lcW^»ri!^i-.-fc*S»it*:^« 

<o3m^^i is 12. 1 3 1 m&m<$<ow&<oM 

»61» 6 2, 6 34-$tr^»), ^§6 1, 6 
2. 6 3«^6 1A, 6 2A V 6 3 A{BJcDi»8fttf>;5te 
ti*A^0;&£&3£«fl! 1 1 2 a---fcB*K:«tfc3*U 
#ffe^J06 1s 6 2, 6 3©1£S«6 1B, 6 2B. 6 

3 Bwn&m&t&mm* iz&n&amsmmn* 4«c 

[004 6] JffiSB^— *ft-S«»Era84 3 fcf4# 

[0 0 4 7] gl„bfl!>**©««»**8E3 OlCfeot 

14, *s«i i 2ti^jKOT»iHii«4 4togr*iEiLBa 

#*3K&&&3 l^:fflV^X'>3SCV^ia|ft«^w*5V^X 

Sftt5ri#t#6©-c, ££&tf§i»5E3 1 &52tt7*: 
McD#r*)2&&t4 l(D«»«5frfc*<i-*^£#T?«^ 25 

^1 1 2 <7>EAl$r4KA^SI19 3 ao^— flyofffftft 
:^m50t\ ^(D^^©J[HJ^4 4. 4 5^* 

3 o <0ttB*3K*Wflrt* * ^ fc 6 D 

[0 0 4 3] /^S, ±a©H»»*(C*5V%Xfi, 

*E4 2«i^>ttAJB«(ci6£jBi i 2 3&«Baffi**L, *rn^js 

lffiyic^-^iSl l 4^fiBB*iT-XV^r2:36«2e« 
StLXV>^dS % ft ASK 4 IftiJt-^^i^l l 2^Efi^ 
tt. 5&^g«4 2lMicr-^^l 1 4^«e^^XV^X 

[004 9] iU-b<30j: 9 ^#teia^tS^ 3 1 «rn 

TFT (Thin Pi In Transistor) «ift*^Kffl*i s *lf 

[0050] b 5 ic s fitra&£«Bajft&« 6 3 ^jH^^ 
**w-^ m; ^ ^a^ttiii»«stNa i o o t 

ottA^^tS 10 014, fitSlOl 10 2 
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UT»f*BllST?ftS**tL, AtEl O 1. *fftaE«l 0 2 

HJ-«fi»a*#ASft-cv*5. SSi o i fcStrftiftEi 

Ola. l02ft^#aStitV>5. ^Lt, iOSSS 
fits 10 1a. 102a P3ESri-5«SBr*S)ir»& * 9 . 

[0 0 5 1] tut, 0 5K:*-rfflIlz:iav>T%*©B3 
lc^i-^3<o4&^i:|g^ic@5<o*-ffi!l^3S^®Bi o l a 
--^M8MM(c#JBBBiHU£«c3 1 fcflx Of****:: £#-e 
%s -tOfe^KiB 5 fC^-T^ l o 10*MtD«R«rSfc 

<0#«i2i»S«3 10j^g«6 1A. 6 2 A, 6 3 A* 
l 0 2 com 5 <c^lt«7 r {W^«SM'nil^B 3 foT< 

6 IB. 6 2D. 6 SB^aMftl—trSWfct-tttirA^. 
G>j3E*6JB 10 2a 60eKbffi^^E^JS«H-5 n t 

[0 0 5 2] Sic. >_i£co£^ffifC;fc^T^ 
I 0 0 5 3 J MM*?-* 1X11 ^{3^. 7 s 

it. 'OzfJj^s TAB (Tape Automaited Bonding) 

lo o 5 4 1 ei>\ ^«n^«6^jeie8ifitfd<awHd 

1 0 0 0 f*«*«SS*«: C^mSS) **U ff* 1 0 

0 i f±HU3G^«fi^^e3 o ^w»«o«jSAsaiffiin 

[00 5 5] @ 7 tt, fflfiB*&faK^««<z>— ^J^r^ Ufc 

(tt«B» *r*%u- wg-i i o i ttwsEeo«Ka3E** 
S3 o &ra«<^*i»^»ffls*Lfc«fi^tt*r^urv^ 

So 

[0 0 5 6] B8«t, 17— ^ya^ftif^SSIffS! 

1 2 0 2 KfciTS>A*SP* 1 2 0 4 ttfiS 



4$B9 2 001-274551 

«*aaa«a*#, »•& 1206 im&<D&&m&mm> 3 

1 &#v^fc«i&SfcN£©3 0 $:iifctWfc^^t, 
[0 0 5 7] 

0fSt*ffia*BBiiaittfc«rau^ i£sssr*-6#sa*a>;5 
nmm&m&MzkLntb-tz t &xi* s 0 

[0059] **u £^J:5tejajK»w**<— 

iisffion^ftm] 

[1^2] B2 («) tt % *%in09»Afi«£tfc0-"0t 
WLfclfaiWH^D, H2 (b) fi. sftfeRa^ 

[®3] hi 3 t*ttm<D&mmBxm*M^izMiMt 
[04] is 4 3 ic^^««^sfe-7-^»»aatKi 

[b e ] i§i 6 i%&&m*mm zikitm=Fm»k i>x<t> 

[13 7] BTtt^JIM^iSiBSnfcS^MSi L,T^ 

[1^8] matt&m&mmzhiztt-ffltk \^x(o 

[M!l 0 3 Hi 0 I4T F D* B W^|Sft«^-f y f > 
[Dill HUliTF D»ft^3«ia»«3ft**i- 
[W#coStt^] 
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Attorney , UEYANAKI Masanori (Other 1) 

(54) [Title of the Invention] MULT I -I*A YE R PRINTED CIRCUIT 
BOARD, ELECTRO -OPTICAL APPARATUS AND ELECTRONIC APPARATUS 
USING IT, AND LIQUID CRYSTAL DEVICE 
(57) [Abstract] 

[Problem] To obtain a miniaturized electronic device by 
reducing the mounting area of a driving element in an 
electro-optical apparatus and the wiring area of the driving 
element to a board to realize a narrow frame in the 
electro-optical apparatus . 

[Means for Resolution] In this multi-layer printed circuit 
board, a plurality of conductors 1 are covered with an 
insulating layer 2 to be integrated with each other, and 
insulated from each other to be wired. A plurality of wiring 
layers 11, 12, 13 in which the plurality of conductors 1 are 
arranged along the same plane are stacked in the direction of 
thickness and wired in three dimensions to form a wiring 
stacking part 50a. At least on one end part side of the wiring 
stacking part 50a, the conductors 1 of the plurality of wiring 
layers 11, 12, 13 are drawn out on the same plane. 

[Claims] 

[Claim 1] A multi-layer printed circuit board, in which a 
plurality of conductors are covered with an insulating layer 
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to be integrated with each other, and insulated from each other 
to be wired, wherein a plurality of wiring layers in which the 
plurality of conductors are arranged along the same plane are 
stacked in the direction of thickness and wired in three 
dimensions to form a wiring stacking part, and at least on one 
end part side of the wiring stacking part, the conductors of 
the plurality of wiring layers are drawn out on the same plane. 
[Claim 2] The multi-layer printed circuit board according 
to claim 1, wherein on the end part side of the conductors drawn 
out on the same plane from the end part of the wiring stacking 
part, the end parts of the conductors are put on the insulating 
layer to be taken as connecting terminals. 

[ Claim 3 ] The multi-layer printed circuit board , wherein the 
parts on the end part side of the conductors drawn out on the 
same plane from the end part of the wiring stacking part are 
pointed in the direction of interesting the longitudinal 
direction of the wiring stacking part. 

[Claim 4] The multi-layer printed circuit board according 
to one of claims 1 to 3, wherein the wiring stacking part is 
formed of a flexible printed circuit board. 

[Claim 5] The multi-layer printed circuit board according 
to one of claims 1 to 4, wherein the insulating layers of the 
plurality of wiring layers constituting the wiring stacking 
part are integrated. 

[Claim 6] An electro-optical apparatus, in which an 
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electro-optic material is provided between a pair of substrates , 
and the peripheral part of at least one of the substrates is 
loaded with a semiconductor device, wherein the substrate and 
the semiconductor device are connected to each other by the 
multi-layer printed circuit board as claimed in one of claims 
1 to 5. 

[Claim 7] An electronic apparatus, comprising the multi- 
layer printed circuit board according to one of claims 1 to 
5. 

[Claim 8] An electronic apparatus, comprising the 
electro-optical apparatus as claimed in claim 6. 
[Claim 9} A liquid crystal display device, including the 
multi-layer printed circuit board as claimed in one of claims 
1 to 5, wherein liquid crystal is held between pair of 
substrates, each of the substrates is provided with wiring, 
the conductors drawn out from one side end part of the wiring 
stacking part are connected to the wiring drawn out to one side 
of the substrate, and the conductors drawn from the other side 
end part of the wiring stacking part are connected to the 
semiconductor device • 

[Detailed Description of the Invention] 
[0001] 

[Technical Field to which the invention Belongs] 

This invention relates to a multi-layer printed circuit 
board reduced in wiring area of a number of conductors, and 
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an electro-optical apparatus and an electronic apparatus using 
it, which may realize a narrow frame, 
[0002] 
[Prior Art] 

The electro-optical apparatus such as a liquid crystal 
display device, a plasma display, and an EL 
(electroluminescence) is, for example, constructed like a 
panel in which electro-optic material (the optical property 
of which is changed by application of voltage) such as liquid 
crystal is disposed between a pair of substrates in which 
predetermined electrodes are, for example, formed, and the 
voltage or the like between the electrodes is controlled to 
display an image normally in the surface direction of the panel . 
The electro-optical apparatus is provided with a semiconductor 
element (IC or the like) as a driving circuit for supplying 
an image signal and an image control signal, which is normally 
mounted on the frame part of the panel. as this type of 
electro-optical apparatus, for example, a liquid crystal 
display device, cited are a passive matrix type and an active 
matrix type, and as the active matrix type, cited are a TFT 
(Thin Film Transistor) liquid crystal display device and a Tfd 
(Thin Film Diode) liquid crystal display device, which are 
different in a switching element. 
[0003] 

The TFD liquid crystal display device will now be 
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described as an example. 
[0004] 

Fig. 9 shows an equivalent circuit of an active matrix 
type TFD (Thin Film Diode) liquid crystal display device. The 
liquid crystal display device 110 is provided with a plurality 
of scan lines 112 and a plurality of data lines 114 intersecting 
those, and further the device is provided with a thin film diode 
120 , which is a two-terminal type switching element, for 
controlling switching of each pixel. In each pixel region 116 r 
the thin film diode 120 and liquid crystal (electro-optic 
material) 141 are connected in series between the scan line 
112 and the data line 114. Further, a scan signal driving 
circuit 200 and a data signal driving circuit are connected 
to the liquid crystal display device 110. 
[0005] 

The actual sectional structure of the liquid crystal 
display device 110 is constructed as shown in Fig. 10, so that 
an element substrate 130 and a counter substrate 132 are 
disposed opposite to each other through a specified cell gap, 
and liquid crystal not shown is enclosed between these 
substrates 130, 132. An insulating film 131 is formed on the 
element substrate 130, and a plurality of scan lines 112 are 
provided on the insulating film 131. A plurality of pixel 
electrodes 134 formed of a transparent electrode such as ITO 
are connected to the scan lines 112 through the thin film diodes 
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120. on the other hand, a plurality of strip-like data lines 
114 formed of a transparent electrode are formed to intersect 
the scan lines 112 on the counter substrate 132 f and a color 
filter and a black, matrix not shown are formed below the data 
lines in the case where the liquid crystal display device 110 
is a color display form. 
[0006] 

The thin film diode 120 is provided with a piece-like 
element part 112a extended from the scan line 112 to the pixel 
electrode 134 side, and an insulating film is formed on the 
element part 112a* A conductive film 113 is formed to cover 
the element part 112a and overlap the pixel electrode 134* 
According to the signals applied to the scan line 112 and the 
data line 114, the liquid crystal as the electro-optic material 
is switched to the display state , the non-display state or the 
inter mediate state to control the display operation. 
[0007] 

In the case of the above TFD liquid crystal display device, 
however, since the scan line 112 and the data line 114 are 
separately disposed on the element substrate 13 0 and the 
counter substrate 132, generally the driving circuits are, as 
shown in Fig. 11 , mounted in the peripheral parts of the element 
substrate 130 and the counter substrate 132. 
[0008] 

The structure shown in Fig. 11 will be described further 
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in detail . On the counter substrate 132 , the element substrate 
130 is disposed opposite thereto through an annular sealing 
part 150 , and a filing port of the sealing part 150 is end-sealed 
by an end-sealing part 152 to enclose the liquid crystal between 
both substrates. One end part 132a of the counter substrate 
132 is formed longer than one end part of the element substrate 
130, and one end part 132 a of the counter substrate 132 is 
provided to project over one end part of the element substrate 
130- The other end part of the element substrate 130 is formed 
longer than the other end part of the counter substrate 132 , 
and the other end part 130a of the element substrate 130 is 
provided to project over the other end part of the counter 
substrate 132. 
[0009] 

In the case of the structure shown in Pig- 11 , the data 
lines 114 ... formed on the counter substrate 132 are extended 
to the surface side of the peripheral edge part 132a thereof , 
and the data signal driving circuit 210 is packaged thereon 
and connected to the data lines 114 .... The scan lines 112 ... 
formed on the element substrate 130 are extended to the surface 
on the liquid crystal side of the peripheral edge part 130a 
(on the back of the element substrate 130 in Fig. 11 ), and the 
scan signal driving circuit 200 is packaged thereon and 
connected to the scan lines 112 .... Although the number of the 
scan lines 112 and the number of the data lines 114 are roughly 

8 
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sketched in Fig. 11 for simplifying the drawing,, the numbers 
of these lines are suitably determined depending on the size 
of a display screen, in the case of the above structure, the 
respective driving circuits 200, 210 are packaged by the COG 
(Chip On Glass) method or the like, in which these driving 
circuits axe connected to the scan lines 112 ... and the data 
lines 114 ...on the substrates by connecting members such as 
a bump. 
[0010] 

[Problems that the Invention is to Solve] 

The liquid crystal display device 110 of the above 
structure, however, has the problem that it is necessary to 
provide space for packaging the driving circuits 200, 201 in 
the peripheral edge parts of the substrates, and when the space 
is increased in size more than needed, the area occupied by 
the peripheral edge part (an image non-display area) of the 
liquid crystal device, that is, the frame area is enlarged. 
Especially, in the case of the structure of the above TFD type 
liquid crystal display device, in which the driving circuit 
200 and the driving circuit 210 are separately disposed on the 
respective sides of the frame of the liquid crystal display 
device, it has a tendency of further increasing the frame area, 
in the wiring structures thereof, the conductors are just 
arranged in a line on one plane, resulting in a tendency of 
increasing the area with an increase in number of lines in the 
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substrates . 
[0011] 

Further, in the case of the liquid crystal display device 
110 having the structure shown in Fig. 11 , it is necessary to 
dispose the substrate 22 0 such as FRP (flexible printed circuit 
board) for connecting the above driving circuits 2 00, 210 to 
the circuit of the body of the electronic apparatus loaded with 
the liquid crystal display device 110 along the peripheral edge 
part of the element substrate 130, which causes the problem 
that the area of the frame part is further increased. 
[0012] 

That is, in recent years , in the portable electronic 
apparatus such as a cellular phone and a notebook-sized 
personal computer in which the electro-optical apparatus is 
packaged , there are demands toward further reduction in size 
and weight, and in the electro-optical apparatus including the 
above, the problem is to increase in size of an image display 
part, that is, to reduce the space of an image non-display area 
(to realize a narrow frame) • 
[0013] 

This invention has been made to solve the above problem 
of the electro-optical apparatus and it is an object of the 
invention to reduce the packaging area of a semiconductor 
device in an electro-optical apparatus, and to reduce the area 
of a printed circuit board of the semiconductor device and a 
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substrate, that is, to realize a narrow frame in the 
electro-optical apparatus, thereby obtaining a miniaturized 
electron ic appar a tu s . 
[0014] 

[Means for Solving the Problems] 

This invention has been made to solve the above problem 
and provide a multi-layer printed circuit board and an 
electro-optical apparatus and an electric apparatus using it, 
which have the following characteristics- 
[0015] 

According to the invention, a multi-layer printed 
circuit board, in which a plurality of conductors are covered 
with an insulating layer to be integrated with each other, and 
insulated from each other to be wired, is characterized in that 
a plurality of wiring layers in which the plurality of 
conductors are arranged along the same plane are stacked in 
the direction of thickness and wired in three dimensions to 
form a wiring stacking part, and at least on one end part side 
of the wiring stacking part, the conductors of the plurality 
of wiring layers are drawn out on the same plane. In the thus 
constructed multi-layer printed circuit board, even if the 
number of wired conductors is large, the conductors are wired 
in three dimensions at the wiring stacking part, whereby the 
wiring stacking part can be made narrow, and the wiring area 
can be reduced. 
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[0016] 

The multi-layer printed circuit board of the invention 
is characterized in that in the above multi-layer printed 
circuit board , on the end part side of the conductors drawn 
out on the same plane from the end part of the wiring stacking 
part, the end parts of the conductors are put on the insulating 
layer to be taken as connecting tenuinals . Since the 
connecting terminals are thus formed on the end parts of the 
conductors, the connection to a semiconductor device such as 
another electric circuit and an element can be facilitated. 
[0017] 

The multi-layer printed circuit board of the invention 
is characterized in that in the above multi-layer printed 
circuit board, the wiring stacking part is formed of a flexible 
printed circuit board- When the wiring stacking part is formed 
of the flexible printed circuit board , the wiring stacking part 
is deformable to facilitate installation, and in the case of 
applying the wiring stacking part to the frame part of the 
liquid crystal display device, which has been developed into 
a narrow frame, the installation is facilitated and the 
connection is also facilitated. 
r0018] 

The invention is characterized in that in the above 
multi-layer printed circuit board, the insulating layers of 
the plurality of wiring layers constituting the wiring stacking 
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part are integrated. The wiring stacking part may be 
constructed to have a structure in which a number of wiring 
layers covered with an insulating layer are stacked or a 
structure in which the stacked wiring layers are covered with 
an integrated insulating layer. 
[0019] 

According to the invention , an electro-optical apparatus, 
in which an electro-optic material is provided between a pair 
of substrates, and the peripheral part of at least one of the 
substrates is loaded with a semiconductor device, is 
characterized in that the substrate and the semiconductor 
device are connected to each other by the multi-layer printed 
circuit board of the invention. In this connection using the 
multi-layer printed circuit board, even if the number of wired 
conductors is large, these conductors are wired in three 
dimensions at the wiring stacking part, whereby the wiring 
stacking part can be made narrow, and the wiring area can be 
reduced to contribute to reduction of the occupied area in the 
periphery of the substrate, that is, realization of a narrow 
frame • 
[0020] 

An electronic apparatus of the invention is 
characterized in that it includes the multi-layer printed 
circuit board. The use of the above multi-layer printed 
circuit board will reduce the width of the wiring stacking part, 
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whereby even if the structure requiring a number of conductors 
to be arranged is adopt ed f a number of conductors can be 
efficiently disposed in three dimensions in a narrow area to 
contribute to reduction in size and weight of the electronic 
apparatus . 
[0021] 

An electronic apparatus of the invention is 
characterized in that it includes the electro-optical 
apparatus. By the connection using the above multi-layer 
printed circuit board r even a large number of wired conductors 
can be disposed in three dimensions at the wiring stacking part, 
whereby the wiring stacking part can be made narrow and the 
wiring area thereof can be reduced to contribute to reduction 
in size of the occupied area in the periphery of the substrate , 
that is, realization of a narrow frame, and further contribute 
to reduction in size and weight of the whole electronic 
apparatus . 
[0022] 

Further, according to the invention,, a liquid crystal 
display device is characterized in that it includes the above 
described multi-layer printed circuit board, liquid crystal 
is held between pair of substrates , each of the substrates is 
provided with wiring, the conductors drawn out from one side 
end part of the wiring stacking part are connected to the wiring 
drawn out to one side of the substrate, and the conductors drawn 
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from the other side end part of the wiring stacking part are 
connected to the semiconductor device • The use of the above 
multi-layer printed circuit board will reduce the width of the 
wiring stacking part, whereby even if the structure requiring 
a number of conductors to be arranged is adopted, a number of 
conductors can be efficiently disposed in three dimensions in 
a narrow area to contribute to reduction in size and weight 
of the liquid crystal device* 
[0023] 

[Mode for Carrying Out the Invention] 

The invention will now be described in detail by the 
embodiments . 
[0024] 

Figs. 1 and 2(a) and 2(b) show an example of a multi-layer . 
printed cixcuit board according to the invention. in a 
multi-layer printed circuit board 50 of this example, a 
plurality of wiring layers 11 , 12, 13 formed of a flexible 
substrate mentioned later, which is formed by disposing a 
plurality of conductors 1... in parallel on the same plane, and 
covering these with an insulating layer 2 to be integrated with 
each other, are stacked in the direction of thickness to be 
integrated with each other. in the multi-layer printed 
circuit board 50 of this mode, the wiring layers 11, 12, 13 
are stacked to form a wiring stacking part 5 0a, and at one end 
part of the wiring stacking part 50a, in every wiring layer, 
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the respective end parts of the wiring layers 11 , 12 , 13 are 
drawn out to the outside through extension parts 11A, 12A, 13A, 
and taking one extension part 11A as reference,, the other 
extension parts 12A, 13a are disposed extending in parallel 
to the extension part ILA, On the other hand, at the other 
end part of the wiring stacking part 50a r in every wiring layer, 
the respective end parts of the wiring layers 11 , 12, 13 are 
drawn out to the outside through the extension parts 11B, 12B, 
13B, and taking one extension part 11B as reference, the other 
extension parts 12B, 13B are disposed extending in parallel 
to the extension part 11B. 
[0025] 

The respective wiring layers 11 , 12, 13 constituting the 
multi-layer printed circuit 50 are formed of a flexible 
substrate, in which a plurality of conductors 1 ...formed of 
a good conductive metal wire such as copper or aluminum are 
disposed in parallel on the same plane, and covered with an 
insulating layer 2 of polyijfltide base insulating resin and 
integrated with each other. 
[0026] 

Subsequently, the tip parts of the extension parts 11A, 
12A, 13A and the tip parts of the extension parts 11b, 12B, 
13B are respectively drawn out in parallel on the same plane 
and disposed ♦ Although the number of conductors 1 provided 
in the wiring layers 11, 12, 13 is arbitrary and freely set 
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to a number suited to a purpose, Fig, 1 describes an example 
in which nine conductors 1 are built in each of the wiring 
layers 11, 12 , 13 for simplifying the description. 
[0027] 

Further, at the tip sides of these drawn-out extension 
parts 11A, 12A, 13a, 11B, 12B, 13B, the conductors 1 „. of the 
respective wiring layers are aligned in a line and put on the 
insulating layer 2 to be taken as the connecting terminals, 
which form a connecting terminal part 50b and a connecting 
terminal part 50c. To be concrete, at the tip sides of the 
respective extension parts 11A, 12A, 13A, 11B, 12B, 13B, 
land-like connecting terminals connected and integrated with 
the conductors 1 ...are individually arrayed at parts where the 
upper side of the insulating layer 2 is removed and the lower 
side of the insulating layer 2 is exposed. Although the 
conductors 1... on the inner side of the wiring layers 11 , 12, 
13 are partly omitted for simplifying the description in Figs* 
1 and 2, the respective conductors l... are extended from one 
side end part of the wiring layer to the other side end part 
thereof,, and provided from the forward connecting terminal part 
50b side to the connecting terminal part 50c side. At one 
connecting terminal part 50b of the multi-layer printed circuit 
board 50 of this mode, the array direction of the connecting 
terminal is parallel to the longitudinal direction of the 
wiring stacking part 50a, and the respective connecting 
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terminals are put on the upper side of Fig. 1, and at the other 
connecting terminal part 50c , the array direction of the 
connecting terminals interests perpendicularly to the 
longitudinal direction of the wiring stacking part 50a , and 
the respective connecting terminals are put on the upper side 
of Fig. 1. 
[ 0028] 

That is, in the structure of this mode, in the case of 
electrically connecting the connecting terminals 50b, 50c to 
another electronic part or an electric circuit, the direction 
of the electrically connected part can be set to the direction 
intersecting the connecting terminal part 50b side and the 
connecting terminal part 50c side. In the structural example 
shown in Fig. 1, the connecting terminal part 50b and the 
connecting terminal part 50a intersect perpendicularly to each 
other , whereby the direction of the connected part can be set 
at right angles. 
[0029] 

In the following, the connecting terminals of these 
wiring layers II, 12 , 13 will be described by putting the 
reference numerals al to a9 in the wiring layer 11, the 
reference numerals bl to b9 in the wiring layer 12, and the 
reference numerals cl to c9 in the wiring layer 13 in the array 
order thereof for the sake of convenience. 
[0030] 
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At both end parts of these wiring layers 11, 12 , 13, the 
respective connecting terminals are put on the insulating layer 
2 as described before and arranged in parallel in the array 
order of al to a9, bl to b9, and cl to c9, and the respective 
conductors 1, 1 ... are pulled while the parallel state in the 
width direction, that is, the arrays al to a9, bl to b9 and 
cl to c9 are kept, to be in conduction with the other connecting 
terminal part. 
[0031] 

Although the number of the thus wired conductors 1, 1 
is nine in this example, actually it is possible to wire 
a larger number of conductors 1 , and although the number depends 
upon the number of connecting terminals required by a desired 
multi-layer printed circuit board 50, it is desirable to reduce 
the array width so that the wiring area may be reduced as much 
as possible. 
£0032] 

Further, it is desirable to design so that the wiring 
layers 11, 12, 13 are equal in width and thickness. Thus, in 
the case of integrating the layers as the multi-layer printed 
circuit board 50, the wiring area in the wiring stacking part 
50a can be decreased, and in the connecting terminal parts 50b, 
50c, the respective conductors al to a9, bl to b9, cl to c9 
can be arranged on the same plane, thereby facilitating 
connection to the other parts or electric circuits. 
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[0033] 

This type of wiring layers 11 , 12, 13 can be obtained 
by resin molding using a die as follows. After a plurality 
of conductors are installed in a desired wiring state in a 
casting mold previously designed to have the respective desired 
shapes of wiring layers , the resin forming the insulting layer 
2 is cast in the mold, the obtained wiring layers are integrated 
with each other, and at the end part of the obtained layers , 
the end parts of the conductors 1, 1... can be put on the 
insulating layer 2 and machined to form the land-like 
connecting terminals. At that tijne, the elasticity of the 
insulating layers 2 of the wiring layers 11 , 12 , 13 may be 
controlled to have a flexible structure, or the shape may be 
fixed. When the wiring layers 11 , 12, 13 are flexible substrates, 
machining in the case of installing the multi-layer printed 
circuit board 50 is facilitated. 
[0034] 

The multi-layer printed circuit board 50 will now be 
described in separate regions . The multi-layer printed circuit 
board 50 of this example is formed by stacking the wiring layers 
11, 12, 13, and the overlapping part thereof is taken as the 
wiring stacking part 50a. in this example, the respective 
wiring layers 11, 12, 13 are bonded to each other by adhesive 
layers 3 and integrated with each other. 
[0035] 
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The whole shape of the wiring stacking part 50a is 
determined in consideration of the length required for 
connecting the parts to be electrically connected by the 
multi-layer printed circuit board 50 and the shape of a pulling 
part of the wiring required for connecting these. 
[0036] 

As the wiring stacking part 50a, it is desirable to reduce 
the width and the thickness as much as possible in order to 
reduce the wiring area and save the space, in order to reduce 
the width of the wiring stacking part 50a , it will be sufficient 
to decrease the number of conductors in one wiring layer, but 
in order to secure a desired number of wires, it is necessary 
to increase the number of wiring layers, so that the thickness 
is increased. On the contrary, in order to decrease the 
thickness, it will be sufficient to decrease the number of 
wiring layers stacked. However, in order to obtain a desired 
number of wires, the width thereof may be increased . As 
described above, the thickness and the width of the wiring 
stacking part 50a have the correlation, and it is desirable 
that these values are suitably controlled according to the 
conditions such as a desired number of wirings and the wiring 
state for design. 
[0037] 

The array order of the conductors 1 ... in the connecting 
terminal part 50b or 50c can be changed by altering the order 
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of drawing out the wiring layers 11, 12, 13. In these wiring 
layers 11, 12, 13 r however,, it is preferable that the array 
state (e.g. the array order of al to a9) of conductors in the 
width direction is kept, and the array order in the wiring 
layers in which they are pulled is not changed at both 
connecting terminal parts 50b or 5 0c, or that the conductors 
do not intersect each other on the inside in the respective 
wiring layers 11, 12 , 13. 
[0038] 

At the connecting terminal part 50c, for example, when 
the wiring layers are drawn out from below in the stacking order 
from the wiring stacking part 50a side first, as described above, 
the connecting terminals (conductors ) are arranged in the order 
of al to a9, bl to b9 and cl to c9 from the wiring stacking 
part 50a side* On the other hand, when the wiring layers are 
drawn out from above in the stacking order from the wiring 
stacking part 50a side first, the connecting terminals 
(conductors) can be arranged in parallel in the order of c9 
to cl, b9 to bl and a9 to al from the wiring stacking part 50a 
side* 
[0039] 

At this time, the wiring layers are bent or inclined to 
form inclined parts 12a, 13a, so that a difference in height 
due to the stacking thickness between the extension part 11A 
(11B) taken as the reference and the other extension parts 12A, 
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13A (12B, 13B) is eliminated to put the wiring layers on the 

same plane. 

[0040] 

In this type of multi-layer printed circuit board 50 , 
as described above/ even if the number of wirings is large, 
the wiring area in the pulling part, in other words, the width 
in the wiring stacking part 50a can be remarkably reduced as 
compared with the case of pulling the wiring layer in which 
the conductors 1 ... are simply arranged in parallel on the same 
plane. Although the above description deals with one example 
of the multi-layer printed circuit board formed by stacking 
a plurality of wiring layers, these wiring layers may be all 
integrated with each other from the beginning according to the 
multi-layer printed circuit board of the invention. That is, 
the wiring stacking part 50a may be constructed using one layer 
of insulating resin, and a plurality of conductors 1 ... may 
be disposed in the insulating resin layer to form the wiring 
layer . 
[0041] 

An example of an electro-optical apparatus using the 
multi-layer printed circuit board of the invention will now 
be described, one embodiment of electro-optical apparatus 
according to the invention is an electro-optical apparatus in 
which electro-optic material is provided between a pair of 
substrates, and the peripheral part of at least one of the 
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substrates is loaded with a semiconductor device such as a 
driving circuit, and the multi-layer printed circuit board of 
the invention is used to connect the substrate • and the 
semiconductor device. 
[0042] 

Figs. 3 and 4 show an example of a TFD liquid crystal 
display device using the multi-layer printed circuit board 50. 
In the liquid crystal display device of this example, a 
multi-layer printed circuit board 31 having the same structure 
as that of the above multi-layer printed circuit board 50 is 
applied in pulling the wiring (the scan line) on the side to 
a TFD liquid crystal display device 30 having the similar 
structure to that of the TFD liquid crystal display device 110 
shown in Fig. 11. m the liquid crystal display device 30 of 
this example, an element substrate 42 is disposed opposite at 
a specified cell gap to a counter substrate 41, liquid crystal 
not shown is enclosed between both substrates 41, 42, a data 
line 114 or the like is formed so that the counter substrate 
41 is equal to the structure of the counter substrate 132 shown 
in Fig, 11 mentioned before, and an insulating film 131, a scan 
line 112 and a thin f lira diode 120 are formed so that the element 
substrate 42 has the equal configuration to that of the element 
substrate 130 shown in Fig. 11 mentioned before. In the case 
where the liquid crystal display device is a type coping with 
color display, a color filter and a black matrix are formed 
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on the counter substrate side. These parts are omitted in Pig. 
4. 

[0043] 

In this example, the difference from the substrate of 
the preceding example is the plane shape of the substrate itself. 
The counter substrate 41 is formed longer than the element 
substrate 42 at one side end part (the lower end part in Fig. 
3) 4la and the other side end part (the right end part in Fig. 
3) 41b, one side end part 41a and the other side end part 41b 
of the counter substrate 41 are extended outside the element 
substrate 42, the other end parts of the counter substrate 41 
are formed with the same dimensions as the element substrate 
42, and the substrates are superposed one on the other with 
the end parts aligned with each other. A data signal driving 
circuit (a semiconductor device) 43 and a scan signal driving 
circuit (a semiconductor device) 44 are disposed adjacent to 
each other right and left on the surface side of the one side 
end part 41a. The end sides of the data lines 114 ... of the 
liquid crystal display side are connected to the data signal 
driving circuit 43 by a plurality of pulling wirings 45 formed 
at one side end part 41a of the counter substrate 41, and the 
end sides of the scan lines 112 ... of the liquid crystal display 
device side are connected to the scan signal driving circuit 
44 through a multi-layer printed circuit board 31. 
[0044 ] 
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Since actually the scan lines 112 ♦ are arrayed on the 
liquid crystal side (the back of the element substrate 42 shown 
in Fig, 3) of the element substrate 42 , in order to draw out 
the scan lines 112 ... to the counter substrate 41 side, it is 
adopted that a plurality of conductive particles are dispersed 
in a sealing part 150 of the right side end part in Fig, 3 of 
the scan lines 112 The scan line extension part 112a is 

formed extending to the outside of the sealing part 150 of these 
parts on the counter substrate, the scan line 112 of the element 
substrate is connected through the conductive particles of the 
sealing part 150 to the scan line extension part 112a of the 
counter substrate, and the multi-layer printed circuit board 

31 is connected to these scan line extension parts 112a 

A sealing part 150 in which no conductive particles are disposed 
may be used, the scan lines 112 ... may be provided to be drawn 
out to the outside of the sealing part 150, and on the outside 
of the sealing part 150, the scan lines 112 ... may be connected 
through a conductive film containing conductive particles to 
the scan line extension part 112a of the counter substrate 41 
side. 
[0045] 

The multi-layer printed circuit board 31 of this example 
is a little different from the multi-layer printed circuit 
board 50 of the preceding example, but substantially equal in 
structure and operation, so that it has extension parts 61, 
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62, 63 of the substantially equal structure as those of three 
layers of extension parts 11, 12 , 13 in the preceding example, 
which have individually a plurality of conductors 1 .... inside- 
The tip parts of the conductors of the extension parts 61A, 
62A, 63A side of the respective wiring layers 61 , 62, 63 are 
individually connected to the scan line extension parts 112a 
... mentioned before, and the tip parts of the conductors on 
the extension parts 6 IB, 62B, 63B side of the respective wiring 
layers 61, 62, 63 are individually connected to the scan line 
driving circuit 44 mentioned before. 
[0046] 

Subsequently, a cellular phone where the liquid crystal 
device 3 0 of the present embodiment, a display device such as 
a portable terminal, and a flexible printed circuit board 65 
for connection to the main body circuit of the electronic 
apparatus are connected to the data signal driving circuit 43, 
and a flexible printed circuit board 66 for connecting to the 
main body circuit is connected to the scan signal driving 
circuit 44. 
[0047] 

in the thus constructed liquid crystal display device 
30, pulling wiring of the scan line 112 and the scan line driving 
circuit 44 can be implemented with a small wiring width using 
the multi-layer printed circuit board 31, whereby the frame 
part of the counter substrate 41 provided with the multi-layer 
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printed circuit board 31 can be reduced to contribute to 
realization of a narrow frame. Further r the wiring of the scan 
line 112 can be drawn out to the frame part (the end 41a side 
of the counter substrate 41 in Fig. 3 ) on one side of the liquid 
crystal display device 3 0 by the multi-layer printed circuit 
board 31, whereby the driving circuits 44 , 45 can be disposed 
to be concentrated on this part- Accordingly , in this type 
of liquid crystal display device, the frame area can be reduced 
as compared with that of the conventional one, and especially 
as shown in Fig. 3, the liquid crystal display device 30 can 
be reduced in size of frame on the side. 
[0048] 

Although the scan line 112 is disposed on the liquid 
crystal layer side of the element substrate 42 side, and the 
data line 114 is disposed on the counter substrate 41 side in 
the above embodiment, the scan line 112 may be disposed on the 
counter substrate 41 side, and the data line 114 may be disposed 
on the element substrate 42 side. 
[0049] 

As the liquid crystal display device to which the above 
multi-layer printed circuit board 31 is applied, cited are a 
passive matrix type liquid crystal display device shown in Fig. 
5 or an active matrix type TFT (Thin Film Transistor) liquid 
crystal display device. 
[0050] 
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Fig. 5 shows a passive matrix type liquid crystal display 
device 100 to which the above multi-layer printed circuit board 
63 is applied- In the liquid crystal display device 100, a 
substrate 101 and a counter substrate 102 are stuck to each 
other at a predetermined space through a sealing material 104 
in the peripheral edge parts of the respective substrates , and 
a liquid crystal layer is enclosed between the substrate 101 
and the counter substrate 102. On the inner surfaces of the 
substrate 101 and the counter substrate 102 , transparent 
electrodes 101a, 102a are formed like stripes • A portion where 
the transparent electrodes 101a, 102a intersect each other 
becomes a pixel to form an image display area 107. 
[0051] 

Also in the example shown in Fig* 5, similarly to the 
case of the example shown in Fig. 3 mentioned before, the 
multi-layer printed circuit board 31 can be fitted to the end 
side of the right transparent electrode 101a ... in Fig. 5, and 
in that case, the right frame of the substrate 101 shown in 
Fig. 5 can be reduced in width. To be more concrete, the 
extension parts 6lA f 62A, 63A of the multi-layer printed 
circuit board 31 in the preceding embodiment may be disposed 
on the end side of the transparent electrode 101a arranged on 
the right side in Fig, 5, the conductors 1 ... may be connected 
to the transparent electrode 101a, a driving semiconductor 
device similar to the semiconductor device 44 shown in Fig 3 
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may be disposed on the lower end side in Fig. 5 of the counter 
substrate 102, and the conductors 1 ... of the extension parts 
61B, 62B, 63B of the multi-layer printed circuit board 31 may 
be connected to the respective terminals of the driving 
semiconductor device. Also in this case, the remaining part 
of the counter substrate 102 is loaded with the driving 
semiconductor device of the other transparent electrode 102a, 
whereby the driving semiconductor devices can be disposed to 
be concentrated on the counter substrate 102 side. 
[0052] 

Further, although the liquid crystal display device is 
illustrated as the electro-optical apparatus in the above 
embodiment, this invention is not limited to the above, but 
it can be applied to wiring of a plasma display, EL 
(electroluminescence) element and the like. 
[0053] 

As the driving element, it is not limited to the driving 
element (a circuit) of a scan signal and a data signal, but 
it may be the other control circuits and elements. Further, 
there is no limitation on shape, size, packaging number and 
packaging position of the driving circuit, and for example, 
wire bonding, flip-chip method, bump method and TAB (Tape 
Automated Bonding) may be suitably used. 
[0054] 

A concrete example of an electronic apparatus to which 
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the multi-layer printed circuit board of the invention is 
applied will now be described. Fig. 6 is a perspective view 
showing an example of a cellular phone. in Fig. 6, the 
reference numeral 1000 designates a cellular phone body 
(electronic apparatus), and the reference numeral 1001 
designates a liquid crystal display part adopting the structure 
equal to that of the above liquid crystal display device 30. 
[0055] 

Fig. 7 is a perspective view showing an example of a 
wristwatch type electronic device, in Fig. 7, the reference 
numeral 1100 designates a watch body (electronic apparatus) 
and the reference numeral 1101 designates a liquid crystal 
display part having the structure equal to that of the above 
liquid crystal display device 30. 
[0056] 

Fig. 8 is a perspective view showing a portable 
information processor such as a word processor and a personal 
computer, in Fig. 8, the reference numeral 1200 designates 
an information processor (electronic apparatus), the 
reference numeral 1202 designates an input part such as a 
keyboard, the reference numeral 12 04 designates an information 
, processor body, and the reference numeral 1206 designates a 
liquid crystal display part adopting the structure equal to 
that of the above liquid crystal display device 30. The 
electronic apparatus shown in Fig. 6 to Fig. 8 are provided 
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with the liquid crystal display device 30 using the multi- 
layer printed circuit board3l, whereby the electronic 
apparatus can be reduced in area, weight and size of the frame 
part. 
[0057] 

[Advantage of the invention] 

According to the invention, as described above, the 
multi-layer printed circuit board can save the space for wiring 
even if the number of wirings is large. Therefore, when the 
multi-layer printed circuit board is used for connecting the 
substrate and the driving circuit in the electro-optical 
apparatus, the semiconductor devices can be collectively 
packaged on one side of the peripheral edge part of the 
electro-optical apparatus, the area occupied by the space of 
the peripheral edge part can be decreased to realize a narrow 
frame . 
[0058] 

Especially, in the electro-optical apparatus such as TFD 
liquid crystal display device, in which the data lines and the 
scan lines are separately provided on the respective substrates , 
and it is necessary to separately package the data line driving 
circuit and the scan line driving circuit, the advantage is 
effective, so that the packaging area of the driving circuits 
can be remarkably decreased. 
[0059] 
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On the other hand, in the case of the electronic apparatus 
using the electro-optical apparatus thus reduced in space of 
the peripheral edge part , the percentage of the display part 
for the whole is high and the apparatus can be reduced in size. 
[Brief Description of the Drawings] 

[Fig. 1] Pig. i is a perspective view showing an example 
of a multi-layer printed circuit board according to the 
invention. 

[Fig. 2] Pig. 2(a) is a sectional perspective view showing 
an example of a multi-layer printed circuit board according 
to the invention. Fig. 2 (b) is a sectional view showing an 
example of a multi-layer printed circuit board according to 
the invention. 

[Pig. 3] Fig. 3 is a plan view showing an example of a liquid 
crystal display device using the multi-layer printed circuit 
board of the invention. 

[Fig. 4] Fig. 4 is a partial enlarged view of a liquid 
crystal display element shown in Fig. 3. 

[Fig. 5] Fig. 5 is a diagram for explaining a structural 
example of a passive matrix type liquid crystal display device 
to which the multi-layer printed circuit board of the invention 
is applied. 

[Fig. 6] Fig. 6 is a perspective view showing a cellular 
phone as a first example of electronic apparatus to which the 
invention is applied. 
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[Fig. 7] Pig* 7 is a perspective view showing a wrietwatch 
as a second example of electronic apparatus to which the 
invention is applied. 

(Pig. 8] Fig. 8 is a perspective view showing a portable 
remote terminal as a third example of electronic apparatus to 
which the invention is applied. 

[Fig. 9] Fig. 9 is a circuit diagram showing an example of 
equivalent circuit of a TFD liquid crystal display device. 
[Pig. 10 j Fig. 10 is a sectional view showing a partial 
enlargement of a switching circuit of the TFD liquid crystal 
display device • 

[Fig- 11] Fig. 11 is a sectional view showing the structure 

of the TFD liquid crystal display device. 

[Description of Reference Numerals and Signs] 

1 : conductor 

2: insulating layer 

11 , 12, 13: wiring layer 

11A, 12A, 13 At extension part 

31, 50; multi^-layer printed circuit board 

50a: wiring stacking part 

50b/ 50c i connecting terminal part 

61, 62 i 63s wiring layer 

61A, 62A, 63A: extension part 

al to a9: connecting terminal 

bl to b9: connecting terminal 
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cl to c9r connecting terminal 

43: data signal driving circuit (semiconductor device) 
44: scan signal driving circuit (semiconductor device) 
1000: cellular phone (electronic apparatus) 
1100: watch (electronic apparatus) 

1200: portable information processor (electronic apparatus) 
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200: SCAN SIGNAL DRIVING CIRCUIT 
210: DATA SIGNAL DRIVING CIRCUIT 
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